[Modulation of the voltage-dependent Ca2+ channels of smooth muscle by phosphorylation].
The voltage-dependent Ca2+ channels (VDC) in smooth muscle cell membranes are the major pathway by which Ca2+ enters the cell during contraction. It has been reported that VDC can be modulated by reversible channel protein phosphorylation and dephosphorylation reactions. In intestinal smooth muscle cell, muscarinic agents have been reported to increase the break-down of phosphatidylinositol 4,5-bisphosphate, which indicates that inositol-1,4,5-trisphosphate and diacylglycerol (DG) can be generated. DG activates protein kinase C. Carbachol (CCh), phorbol 12,13-dibutyrate and phosphatase inhibitors, okadaic acid and calyculin A increased the inward currents passing through the L-type VDCs. These effects were inhibited by protein kinase inhibitors, H-7 and staurosporine. The CCh effect was also inhibited by GDP beta S. Therefore, it seems possible that DG, a product of phosphatidylinositol break-down might mediate muscarinic effects on L-type VDC, the last via stimulation of protein kinase C, and that L-type VDC activity might be modulated by protein kinase C-mediated phosphorylation and protein phosphatase type-1-mediated dephosphorylation of the channel or related protein(s) in guinea pig taenia coli smooth muscle cells.